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immediately above the surface extending to about 800 
meters, and not in an anonialoiis air rurrent aloft. VTyatt 
and Lawing have stated that inversions were not en- 
countered in the fcw nerologicwl trip4 they iiiade over the 
ocean and the Imperial Valley.5 This is in accordance 
with my conclusions; they shoul~l bc found only o w r  the 
narrow strip paralleling thc coast. 

CONC'LUSIONb 

Temperatures aloft in other than the suninier months 
normally decrease with elevation, or, occasionnlly, there 
is a small inversion from one of three causes-radiation 
and conduction in the layers just above the ground; 
importation of warm, dry air; or an indraft of relatively 
warm, moist air from the ocean. 

Inversions during the summer are of regular occur- 
rence, usually following a drop in temperature froiii the 
surface to 500 meters. The highest temperatures occiir 
near the 1,350-meter lpvel, where they average about 4' C'. 
higher than a t  the surface, and temperatures comparable 
to those a t  the surface are reached at 1,800 or 1,900 
meters. 

That the sumnier inversions are not caused by an over- 
flow from ascending air currents in the desert valleys to 
the east is evident. Prevailing wind directions at  all 
heights are from the ocean. Occasionally a drift from 
the east is observed when temperatures in the interior 
are unusuelly high, but, as these high temperatures are 
caused by anticyclones over the Plateau States, then the 
winds from this direction are also the result of this same 
pressure distribution. 

As already stated there is a stratum of relativelg cool 
air of oceanic origin over the littoral districts. This 
stratum is overtopped by warmer air of continental 
origin that  slowly drifts oceanward in the hot sgason. 
These conditions are brought aoout by the broaaer rela- 
tions of marine and continental climates and may be 
found in their fullest development in the border zone 
between the two climates. 

DISCUSSION 

Chairman Lastreto felt the paper was too technical for 
a layman like himself to discuss, though he confessed t,o 

8 Lieut. B. H. Wyatt and AI. R. Lawing. DiscussionoI Papersin Bulletin .4m. Met]. 
Society, Nov., 1823. Pp. 154-157. 

a deep emotion a t  the ability with which many old theo- 
ries had been blasted. 

Mr. Gordon wondered where t'he rising hot air goes 
froin Yuma; i t  goes up and should c.oine clown some- 
where, but, where? 

Mr. Blalie stated thatj Soiior~, storms are caused by a 
meetsing of the sea and land winds over the mountains; 
but just how far westward the convec.tiond currents out 
of t,he Iiiiperial Valley este,nd is unknown and is a prob- 
lem that needs study. 

hIr. Gordon said there should be cmrrents aloft out of 
t,he valley iu practic.nlly all direct,ions. 

Mr. Blake replied that sbrong c,onvection over the Val- 
ley had not. been experienced by flyers whom lie had in- 
terviewed. No est,renie bumpiness was reported a t  the 
elevat,ions where i t  is usually found. 

hlr. Young aslied if different directmiom of wind were 
found at8 diiferent t,inies of the clay from the various 
pilot-balloon observnBions, t,o which Mr. Blake replied 
that while, lie used t,he 1 p. m. observat,ions, the aerog- 
raphers at North Island believed t'hat t,here was little 
cliff ereiice during t8he 24 hours. Nocturnal data, however, 
were not availshle, and the,refore the answer was in doubt. 

Major Bowie esplained that by means of numerous 
pilot-balloon reports received in Bhe San Francisco office 
from stations in the soutliwest'ern quarter of the Unit>ed 
States it is a simple matter to const,ruct the isobars for 
various elevatioiis up t,o 4 or 5 kilomet,ers. Thus the 
changes in wind direction a t  various levels, ranging from 
an inflowing circulation a t  the surfac,e to an outflow- 
ing c.irc,ulation aloft, indicate that as we strip off the 
isobaric. surfaces ove,r the interior, one by one, the LOW 
a t  the surface gradually gives way to a HIGH in the upper 
air. 

At the higher elevations the barometric gradient is 
ac,tually outward instead of inward. We are in such tt 
case dealing with a theoretical thermal cyclone as de- 
scribed by Ferrell. The esplanat'ion of the wind circu- 
lat,ion aloft a t  San Diego is very easy, it, seems to me; 
the air is moving in a wide circle, and while it may orig- 
inate in the region to the, sout'hward of the Imperial 
Valley it passes seaward in a circ.uitous route aloft, and 
whe.n obserwd a t  San Diego is moving in a clock- 
wise dire,ct,ion, because a t  high levels i t  const'itut'es the 
outflow of air from the anticyclone capping the low- 
pressure slre.a, which esists only in the lowest atmos- 
pheric strata. 

THE MEASUREMENT OF SKY COLORING 
By FRANZ LINKE 

[Frankfort on the hlsin, Germany] 

I n  the year 1923 I approached Prof. W. Ostwald, of 
Grossbothen, with a request for t'he making in his 
laboratory of a t,ec,hnical, well-defimd, and ce.rtainly 
reproducible blue scale for the estimation of the color of 
the sky. With a well-known obliging interest, in all 
applications of his color lore Professor Ostwald under- 
took the task and put a t  my disposal a rather large 
number of copies of a blue scale in seven parts, which 
showed logarithmic taansitions from pure white t'o ult>ra- 
marine blue. I then numbered the pure white 0 and 
the ult,ramarine 14, so that t,he even numbers indicated 
the several color steps of the scale and the odd numbers 
interpolations. Since that t'ime the scale has been em- 
ployed a t  many places for the estimation of the coloring 
of the sky. Professor Ostwald himself reports on the 
color-technical principles of this blue scale, so that I 

have only t,o make statenienbs on the method and purpose 
of the observations and t,he results to date. 

Beth,od ( I f  obserru.tion..-The observer places himself 
with his back to the sun and observes for a t  least 30 
seconds the bluest point in the sky, which is 70' to 90' 
distant froin tthe sun in the direction of it's meridian. 
Without removing his eye.s from the sky the observer 
arbitrarily opens t,he scale a t  a tone and quickly brings 
it into the range of the eye so that i t  conies into the light 
of the sun. After some practice, eveu when the exact 
coloring of the sky does not contain white and blue only, 
the observer forms an opinion whether the blue tone of 
the wale is light,er or de,eper as coinpared with the blue 
of the sky. The sc,ale made up in book form is then 
turned until the obse.rver either h d s  a color tone in 
sufficient agreement with the coloring of the sky or is 
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I j i i l t x  
4 ._...____._ 11.9 
5 ......_____ 23. 3 
6 .._._______ 37. s 
8 ..._.__.___ 50.0 
7 ....______ 1 44.4  

convinced that the blue coloring of the sky lies between 
two successive tones of the scale. Some practice and 
willingness are necessary espec.ially when-as oftmen 
happens-there a,re present in the sky green, red, or black 
tones in addition to white and blue. The observer 
soon becomes accustomed to focus the sense of sight on 
the blue coloring and eventually t.0 pay no at,tention to 
the secondary tones. Only a t  grea.t heights, either in 
aircraft or on a high mountain, is t>he blue of t'he sky so 
mixed with black that t,here are not'iceable dift'erence.s 
relative to the color scale made up of blue and white 
alone. Herf it is necessary that the estimation of the 
blueness be made always by the same, observer or that 
several observers practice one after anot,her. If the 
observer holds the blue scale in the shade and looks 
quickly from the color scale to the. darkest part of the 
sky and then hac.k, then on an average he will est,iniat,e 
two or three shades lower, a result of the fact that t'he 
color tones of the scale are dependent' on t,he amount of 
illumination. 

It is suficient t.o carry out, such observations t8wo or 
three tiines daily a t  deterniined hours, and of course 
most pract,icably a t  t,he iuternat,ional hours, 7 or S a. ni., 
noon t o  2 p. m., and about 7 p. in. (at least in the sum- 
mer). I n  wir1te.r a 10-hour period is to be reconime.nded. 
In the statistioal enumeration there is noted how often 
in a given month the different scale values were, found, 
that is in perc.entage of the total number of observations. 
Since t,he full number of observations, two or three, will 
not be available on all days a single value, for each day 
determined by averaging must be considered in monthly 
means or the calc.ula.tion must be made for each obser- 
vation hour. 

Results of observation.-Unfortunately, data on the 
.coloring of the sky for a long period of years are not 

Pcr cent  IGr. cal./cm.' Inch 3 f . p .  h .  
52.6 1.05 911 ,702 5 .3  2.4 

5Y.O 1.18 5'21 ,520  8.: 2.3 

1. 3i IEO ,160 30.0 I 0.0 

56.5 1. 13 7 W  .0Y7 0 .4  1. R 

1.3 61.11 1.25 x i 1  .3s? i n . ,  
63.0 

available. On the basis of my Argentine series (1923) I 
was first able t,o state that, the blue coloring of the sky 
(B) stands in logarit,hmic. relation to the turbidity factor 
(T). There exists t8he following relation, B = 12.0- 14.5 
log. T. On our Lapland expedition (1927) I ascer- 
tained t,hat, po1a.r a,ir has a dee.per (blue) coloring than 
sea or tropical air. Before, approaching cloudiness there 
occurs a marked decrease in blue c.oloring, thus a lighting 
up of the sky, caused by hydrosc.opic enlargement in 
the a.erosole (dispersed particles suspended in t,he atmos- 
pheric gases). 

Ne,ver could there be recognized a daily period in blue 
coloring, although i t  must be assumed as certain that the 
darkest, point, of the sky is darker, taken absolutely, 
when the sun is low than when it' is high. But since the 
blue scale is evidently made lighter in equal nieasure 
t8hrough illumination by the sun, this effect is c,anc.eled, 
so that, with this blue sc.ale one arrives a t  an estimate 
t,hat is independent of the sun. F. Loewe fouiid in his 
aircraft, flights an increase in blue coloring from 6.4 a t  
bhe ground to 1 l . S  at the elevation of 6km. (0-14 scale). 

The purpose of this estimation of t'he blue c.oloring of 
tmhe sky is a rough approsiniation of the purity of the air; 
t,liat is, of the number and size of the aerosnle. Hereto- 
fore. t,here have been in use in widely different) parts of 
t,he eart8h over 100 scales of blue. It is to be desired that 
results of observations be made known from time to 
t'ixne; with careful observance of the above directions 
these will serve as c,oniparable data. 

Sets of the blue sca.le.-The Meteorologisch-Geophy- 
sikalische Institute, Frankfort on the Main, receives the 
scale? in rather large orders from the laboratory ;of Pro4 
fessor Ostwald, and forwards them in return for the man- 
ufacturing c.ost of 3.5 marks plus postage.-Tmnslated 
by W. IV. Reed. 

BLUE-SKY MEASUREMENTS AT WASHINGTON, D. C. 
By IRVING F. HAND 

[Weather Bureau, Washington. July 31, 19281 

The method of obtaining and utilizing blue-sky meas- 
urements has been described in the above article by 
F. Linke. Since the publication of my brief note on 
"Blue-sky measurements )' in the MONTHLY WEATHER 
REVIEW for May, 1927, no skies of a deeper blue tlian 8, 
or of a whiter color than 4 have been observed. A 
summary of all observations to date is given in Table 1.  

Visibility and polarization show the greatest correlation 
with sky color. However, due to topography and other 
reasons, such as low haze, fog in the valley, poor illumi- 
nation owing to position of the sun, cloud arsangement,, 
etc., it often happens that the visibility is relatlvely poor 
with a deep-blue sky; an effect which is inasked in the 
table by the large number of observations. Polariaat8ion 
is less affected by such causes, however, as these nieasure- 
ments are generally made in t,he same sector of the sky 
as the color measurements., or to be niore exact, at a point 
90° from t8he sun and in his vertical, with a solar altitude 
of 30' (air mass=3.0). It is thus evident that  when 
observing the sky for color a t  a comparatively high angle 
less interference due to atmospheric pollut,ion or t'o 
optic,al phenomena will occur than when measuring 
visiblity through a layer of the lower air 50 or more miles 
in extent. 

TABLE l.-Rdalion between s k y  color and other melwrological 
elements 

1 bnmeiliately following rain. 

The irregular relationship between Sliy color and the 
number of dust particles in the atmosphere is due to the 
location of the observatory in a suburb of Washington, as 
an easterly component of wind will give dust-c,ount values 
of c.ity conditions, while a westerly component will give 
c.ountry values. It was fouiid that by eliminating a 
small iiumber of observations taken with a deep-blue 
sky in which the wind was from the east and the number of 
dust psrtioles several hundred per cent over nornial, the 


